In the framework of the supersymmetric theories with R-parity violation we consider the process γγ → ν iνj and its contribution into energy loss from the stars.Under some conditions the studied contribution exceeds the standard model contribution to the same process.
1.Introduction
As known, netrino pairs radiation plays important role in stars cooling. The process γγ → ν iνj (1) and its various applications (including the stars cooling) has been considered within the standard model by many authors (Fig.1 , diagrams b,c) (see [1] - [7] and references therein).
If the mass of neutrino is non-zero, the amplitude of the process (1) is of order
W
.In case of massless neutrinos the process (1) takes place only in the second order of
) where p ν is the momentum of neutrino.
Here we study the contribution to the process (1) within the supersymmetric models with R-parity breaking [8] - [14] described by the diagrams a of the Using R-parity violating interaction :
for gauge invariant amplitude of the process (1) we obtain 2 :
where
M k is the mass of the k-th generation scalar neutrino.
In the limit m 2 e ≪ s integrals in (3),(4) are reduced:
The total amplitude of the process (1) is the sum of the amplitude (3) and standard amplitude:
where in the limit m e ≪ T :
For the cross section of the process (1) we obtain:
where ω 1,2 are energies of colliding photons.
For energy loss due to the reaction (1) in the unit of volume and time we obtain:
The ratio between the sum of the R-parity violating+standard contributions to the process (1) and the pure standard contribution in ( the absence of R-parity violation) is expressed in the following way:
In the range where standard contribution may be neglected we obtain: (12) we suppose that the scalar neutrino only of the one flavour contributes).
For instance, at m W = M k , m e = 500m ν , h ee = 10 −2 , we have Q/Q SM = 6.8.
In [7] it was shown that standard contribution from the process (1) to the energy losses in stars at not very large densities and in some intermediate range of temperatures (at T < m e ) can exceed energy losses in stars by neutrino pairs radiation by other mechanisms. Consequently, it is actual for the contribution to the energy losses of the process (1) under study, at least where it exceeds the standard contribution.
All other applications of the vertex γγν iνj which has been considered in [7] became true also for the contribution considered in this paper , because the structure of amplitude (3) is the similar to the the amplitudes of ref. [7] .
For example, there may be enhanced the process νγ → νγ related to the process (1), which responsible for helicity flips of the neutrino, which is important for cosmological applications (see [7] and ref. therein). 
